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ABSTRACT 

PURPOSE: To accelerate effectively collapsion of molding sand from a 
casting by providing a zone for accelerating the collapsion of the molding 
sand between a heating furnace and a cooler and maintaining said zone at 
the high temperature atmosphere of the oxygen concentration higher than the 
oxygen concentration in the heating furnace. 

CONSTITUTION: A casting product P is conveyed successively from a 
preheating furnace 1 to a heating furnace 2, a device 3 for accelerating 
collapsion of molding sand and a cooler 4. The product is heat treated 
continuously by a burner 6 and a turbo fan 7 in the furnace 2 and the 
device 3 . The atmosphere of the oxygen- concentration higher than the oxygen 
concentration of the atmosphere in "the furnace 2 is provided by a heat 
exchanger 12 to the device 3. More specifically, the heat exchanger 12 
feeds fresh air containing about 21% oxygen through an air feed duct 15 by 
a fan 14 into the device 3, sucks the air in the device 3 through a duct 13 
and discharges the same from a duct 16 after heat exchange with, the f ed 
air. The oxidation decomposition of the binder for the molding sand is thus 
accelerated and the molding sand is easily dislodged from the product P. 


(2) Japanese laid open patent application 59-219410 

1. Title of the invention 

Heat treating device of sand mold casting 

2. Claims 

A heat treating device of a sand mold casting comprising a heating furnace for 
heat treatment of the casting, which is conveyed from a molding device, by 
combustion in an atmosphere substantially sealed from an outer air, and a cooling 
device for quenching in water or oil the product conveyed out from the heating 
furnace, the heat treating device being characterized by a zone for accelerating 
collapsion of molding sand, which zone is provided on the convey path of the casting 
between the heating furnace and the cooling device, and which zone provides a high 
temperature atmosphere with higher concentration of oxygen than that in the heating 
furnace. 

3. Detailed description of the invention 

The present invention relates to a heat treating device of a sand mold casting, 
and particulary to a heat treating device of a direct combustion heating type which 
uses for heating combustion by, such as a burner. 

In general, a casting, which is molded in a sand mold and conveyed from a 
molding device, is subject to a heat treatment of heating and cooling so as to improve 
the steel structure. Core sand and molding sand stuck to the casting surface are 
removed, and then the casting is sent to a washing process. 

For example, in a case of an aluminium die casting which is suitable for 
molding a product having a complicated figure, the casting is heated to about 500°C, 
and then heat treated of quenching in water or oil. During those processes, the 
molding sand is collapsed and fallen down from the casting. 

However, in a case of a casting having a complicated internal figure, core 
sand and the like can not be totally removed during the heating and brought to the 
cooling process. Accordingly, an additional removing means is required. 
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Herein, in a case of a direct combustion heating method which uses 
combustion flame from a burner and so on for the heat treating, the inside of the 
heating furnace is rigidly sealed in order for adequate maintenance of the heating 
atmosphere and effective use of heat energy, and the air taken from outside is 
5 minimized, being held to the amount necessary for combustion by the burner. 

Thereby, the oxygen concentration in the atmosphere within the heating 
furnace lowers down by combustion by the burner from the normal state of about 
21% to about 5-10%. 

The high temperature air functions as, other than effecting the aimed heating 
10 treatment, accelerating oxidization decomposition of a high molecular binder binding 
the molding sand, and collapsing the molding sand. If the oxygen concentration 
within the furnace decreases, the collapsion of the molding sand is disturbed, and the 
casting is brought to the following cooling process together with a large amount of 
the molding sand stuck thereto. Accordingly, it is necessary to provide a stirring 
15 device or a sand extracting pump and the like in the cooling tank, so as to remove 
and discharge the molding sand by, such as a stirring effect in the water current. 

Moreover, as the removed sand is usually collected and reused, additional 
efforts and time are required to separate it from water or oil, or to dry it, etc. 

An object of the present invention is to solve those drawbacks of the prior art, 
20 and provide a heat treating device for a sand mold casting which is of a direct 
combustion heating type and effectively accelerates collapsion of molding sand from 
the casting. 

In order to achieve this object, the present invention provides a heat treating 
device of a sand mold casting comprising a heating furnace for heat treatment of the 

25 casting, which is conveyed from a molding device, by combustion in an atmosphere 
substantially sealed from an outer air, and a cooling device for quenching in water 
or oil the product conveyed out from the heating furnace, the heat treating device 
being characterized by a zone for accelerating collapsion of molding sand, which zone 
is provided on the convey path of the casting between the heating furnace and the 

30 cooling device, and which zone provides a high temperature atmosphere with higher 
concentration of oxygen than that in the heating furnace. 
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Hereafter, the present invention will be described in detail based on the 
embodiment shown in the drawings. 

Figure 1 is a schematic plan view of a continuing heat treating apparatus of 
aluminium die casting products in accordance with an embodiment of the present 
5 invention. The aluminum casting product (hereafter, the product) brought out from 
a casting device (not shown) is conveyed successively from preheating furnace 1 to 
heating furnace 2, accelerating device 3 for accelerating collapsion of the molding 
sand and a cooling device 4, and in the meantime is subjected to the continuing heat 
treatment. 

10 Preheating furnace 1 is a zone for, in advance of the heating treatment, 

uniformly preheating each part of product P which is taken out from a molding 
device, by using the discharged air of high temperature from heating furnace 2 or 
accelerating device 3, so as to enhance heat effects to product P within heating 
furnace 2 and to save energy. The preheating furnace has an endless chain (not 

15 shown) for conveying product P along the direction of arrow A during the preheating. 

Heating furnace 2 is perpendicularly provided to the exit end of preheating 
furnace 1 . It is a zone for heating product P to a predetermined heating temperature 
for a predetermined time duration. It has a plurality of path rollers to convey product 
P in a direction of arrow B during the heat treatment. 

20 In addition, as shown in Figure 2 which is a cross sectional view, heating 

furnace 2 is sealed with casing 5 having a double wall structure with a heat insulator 
provided therebetween. The above of casing 5, burners 6 and turbo fans 7 are 
provided at opposite sides at a predetermined interval along the convey direction B. 
The atmosphere within the furnace is heated to the heating temperature by a direct 

25 combustion heating method, and at the same time, moved by turbo fans 7 driven by 
fan motors 8 through duct 9 and around product P, and then discharged to the outside 
of the furnace as a high temperature discharged air. The discharged air is introduced 
into preheating furnace 1, and used as a preheating source of product P within 
preheating furnace 1. 
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Underneath of casing 5, provided is screw conveyer 10 for conveying out the 
molding sand collapsed from product P which is conveyed within the furnace . 
Collecting basket 11 is provided at on a discharging end of the conveyer. 

Herein, the aforementioned casing 5, screw conveyer 10, etc. are also 
5 provided in the above mentioned preheating furnace 1 and accelerating device 3 which 
will be described below. 

Accelerating device 3 for accelerating collapsion of molding sand is, as shown 
in Figure 1 , provided between a terminal end of a product path of heating furnace 2 
and cooling device 4 which will be described below. The device is used for 
10 providing the product with a high temperature atmosphere of the oxygen concentration 
higher than that in heating furnace 2 (e.g. oxygen concentration of normal fresh air 
of 21%), so as to accelerate oxidation decomposition of a binder for the molding 
sand. 

That is, as shown in Figures 3 and 4, accelerating device 3 is provided with 
15 heat exchanger 12 for heating and introducing fresh air. 

Heat exchanger 12 is an entire heat exchanger which forcibly exchanges the 
heat between the fresh air directly introduced therein and having the oxygen 
concentration of 21%, and high temperature discharged air which is introduced 
therein via discharging duct 13 having an opening in duct 9 of accelerating device 3. 
20 The fresh air, which is heated to a high temperature by the heat exchange with the 
high temperature discharged air provided via duct 13, is introduced by fan 14 via air 
intake duct 15 whose opening is located in accelerating device 3. 

Herein, 16 is a discharging duct discharging the discharged air of the heat 
exchanger. 

25 Cooling device 4 is a zone provided adjacent to accelerating device 3 and for 

quenching the product provided from accelerating device 3. It comprises product 
shelf 18 which is cylinder driven for sinking product P in and out of water tank 17 
within the pit, pump 19 for stirring water in water tank 17, and sand extracting pump 
20 for discharging molding sand fallen from product P together with water. 

30 Herein, preheating furnace 1, heating furnace 2, and accelerating device 3 are 

separated each other by partition doors 22 which are opened and closed by cylinders 
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21 and which are provided to seal each treating zone so as to maintain the desired 
atmosphere therein. In addition, such a partition door 22 is also provided at the 
entrance of preheating furnace 1 and at the exit of accelerating device 3. 

In the present device comprising with the above mentioned components, 
5 aluminium die casting product P which is to be heat treated is conveyed into 
preheating fiirnace 1, and conveyed in the direction of arrow A by the endless chain, 
so as to be uniformly preheated to a relatively low predetermined temperature (e.g. 
about 100°C) by using a part of the heat discharged from heating furnace 2, 

Next, preheated product P is conveyed via partition door 22 opened by 
10 activation of cylinder 2 into heating furnace 2 on the path rollers (not shown) in the 
direction of arrow B, being heated with the heat from burner 6 to a predetermined 
heat treatment temperature (e.g. about 510°C), and heat treated in this temperature 
for a predetermined period (e.g. 240 minutes). 

The heating air is effectively and uniformly disbursed by turbo fan 7 provided 
15 in the furnace, and discharged to the outside of the furnace after heating product P. 
The discharged air of high temperature is then introduced into preheating furnace 1 
and used as a preheating source. 

Herein, the core sand coupled to the interior of product P and the molding 
sand stuck on the surface thereof are collapsed down from product P as the binder 
20 binding them is oxidized during the heat treatment and decomposed by the heat. The 
sand is discharged by screw conveyer 10 underneath of casing 5, and collected in 
basket 11. 

However, since entrance of outer air is minimized to just enough for 
combustion by burner 6 in order to improve heat efficiency within heating furnace 2, 
25 the oxygen concentration gradually goes down from the normal value of about 21 % 
to about 5-10 % during the heat treatment. If such a condition is settled, the 
oxidation decomposition can not be adequately carried out, and the molding sand is 
hardly collapsed from the surface of the product. 

Accordingly, by the present device, in the following accelerating device 3 for 
30 accelerating collapsion of the molding sand, high temperature fresh air is introduced 
which has a high oxygen concentration. 
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That is, in accelerating device 3 for accelerating collapsion of the molding 
sand in which heat treated device P is conveyed, fresh air is heated in heat exchanger 
12 through heat exchanges with discharged high temperature air fed via duct 13, and 
then discharged into the accelerating device via supply duct 15, resulting in an 
5 increase of oxygen concentration in the atmosphere within accelerating device 3 to 
about 15-20%. That accelerates oxidation decomposition of the binder for the 
molding sand, and the molding sand collapse and falls down easily from product P. 
The fallen molding sand is conveyed out and retrieved by screw conveyer 10 of the 
same type of ones in heating furnace 2. 

10 Then, product P is conveyed to cooling device 4, cooling treated in water tank 

17, and then conveyed to the following washing device, etc. 

Herein, product P conveyed to cooling device 4 has some molding sand stuck 
thereto. The molding sand falls by a stir of water flow by pump 19 during immersion 
into water tank 17, and is discharged with water by sand extracting pump 20 to a 

15 device for collecting the molding sand (not shown). 

As described above, in the embodiment of the present invention, the 
accelerating device 3 is provided between heating furnace 2 using a direct combustion 
heating method with burner 6 and the following cooling device 4. As accelerating 
device 3 introduces fresh air and provides a high temperature atmosphere of high 

20 oxygen concentration, molding sand, which is hardly collapsible from product P due 
to low oxygen concentration in heating furnace 2 during heating treatment, is brought 
into contact with the high temperature fresh air of high oxygen concentration, so that 
oxidation decomposition of the binder for the mold sand is enhanced and collapsion 
of the molding sand is accelerated. 

25 Consequently, there are advantages that most molding sand stuck on product 

P is collapsed while passing through accelerating device 3, and that the load of sand 
extracting pump 20 of the following cooling device 4 and the efforts and costs to 
collect and reuse molding sand collected with water are significantly diminished. 

Moreover, the provision of accelerating device 3 at the exit end of heating 

30 furnace 2 provides an effect of diminishing disturbance in the atmosphere, such as 
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decrease in the temperature of the furnace by contacting with fresh air of a low 
temperature, when partition door 22 at the exit end of heating furnace 2 is opened. 

Furthermore, the aforementioned atmosphere of high oxygen concentration can 
be adequately obtained by merely introducing fresh air. No special source for 
5 supplying oxygen is required. Heating the fresh air is efficiently done by an 
exchange of heat with the discharged air of high temperature from the accelerating 
device 3. 

Furthermore, the discharged air after the heat exchanged can be provided 
through discharging duct 16 to preheating furnace 1 and used as a preheat source. 
10 It may be used for drying the molding sand containing water which collected by sand 
extracting pump 20 of cooling device 4. As a whole apparatus, it is possible to use 
heat extremely efficiently. 

Herein, in the above described embodiment, a partition door 22 is provided 
in a rear section within the furnace 2 itself, and the section between partition door 22 
15 and the outlet is used as a section for accelerating collapsion of the molding sand. 
A device 3 for accelerating collapsion of the molding sand may of course be provided 
as an independent section between heating furnace 2 and cooling device 4. 

Moreover, heated product P is quenched in water of water tank 17. As a 
coolant, conventional quench oil may be used instead of water as required. 
20 Furthermore, the embodiment is suitable for castings having complicated 

figures. The preferred embodiment has been described for the heat treatment of 
aluminium die casting products in which a problem of separation from molding sand 
is often arose. The device in accordance with the present invention may be used for 
heat treatment of any castings in general which are molded using sand molds, and 
25 provides the excellent effects. 

As described above, in accordance with the present invention, during the heat 
treatment of casting products using sand molds, molding sand can easily be collapsed 
from the products. 

30 4. Brief description of the drawings 
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Figure 1 is a plan view schematically showing an embodiment in accordance 
with the present invention. 

Figure 2 is a cross-sectional view of the embodiment, Figure 3 is a plan view 
showing an important part of the embodiment, Figure 4 is a cross-sectional view of 
the part. 

Description of reference numerals 

1: a preheating furnace, 2: a heating furnace, 3: an accelerating device for 
accelerating collapsion of molding sand, 4: a cooling device, 5: a casing, 6: a burner, 
7: a turbo fan, 8: a fan motor, 10: a screw conveyer, 12: a heat exchanger, 15: an 
air intake duct, P: aluminium die casting product. 
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PURPOSE: To accelerate effectively collapsion of molding sand from a casting by 
providing a zone for accelerating the collapsion of the molding sand between a 
heating furnace and a cooler and maintaining said zone at the high temp, at- 
mosphere of the oxygen concn. higher than the oxygen concn. in the heating 
furnace. 

CONSTITUTION: A casting product P is conveyed successively from a preheating 
furnace 1 to a heating furnace 2, a device 3 for accelerating collapsion of mold- 
ing sand and a cooler 4. The product is heat treated continuously by a burner 6 
and a turbo fan 7 in the furnace 2 and the device 3. The atmosphere of the oxy- 
gen concn. higher than the oxygen concn. of the atmosphere in the furnace 2 is 
provided by a heat exchanger 12 to the device 3. More specifically, the heat ex- 
changer 12 feeds fresh air contg. about 21% oxygen through an air feed duct 15 
by a fan 14 into the device 3. sucks the air in the device 3 through a duct 13 
and discharges the same from a duct 16 after heat exchange with the feed air. 
The oxidation decomposition of the binder for the molding sand is thus accel- 
erated and the molding sand is easily dislodged from the product P. 
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